Long gamma-ray bursts (GRBs) can be divided into three classes ('classical' GRBs, X-ray rich bursts and X-ray flashes), based on the ratio of their fluences in a soft energy band to a hard energy band. However, the other characteristics of the X-ray rich bursts and X-ray flashes resemble those of the classical GRBs, suggesting that they are closely related phenomena. We present the classification of more than 70 GRBs triggered by the IBAS alert on IBIS/ISGRI since the launch of INTEGRAL's. An optimised criterion for the classification has been carried out, based on the 20-50 keV and 50-200 keV energy bands. A comparison between the distributions of each burst type found in the INTEGRAL sample, and those identified by Swift and HETE-2, is also presented.
Introduction
The study of the prompt emission from gamma-ray bursts (GRBs) can provide important insights into the mechanisms whereby the high-energy radiation is produced in these extremely powerful events. GRB emission in the prompt phase is generally interpreted as synchrotron radiation from high-energy electrons that are accelerated in internal shocks [1] . In the last decade, the increased capabilities of missions such as HETE-2 [2] ; Swift [3] ; INTEGRAL [4, 5] and, most recently, Fermi [6, 7] have led to much better locations, greater sensitivity to faint bursts, improvements in the determination of temporal and spectral properties and rapid multi-wavelength follow-up observations, leading to substantial development in our understanding of GRBs [8, 9] .
This increase in detection capability has led to the discovery of two new groups of bursts with similar properties to the 'classical' GRBs, but with much softer spectra, emitting most of their energy in the X-ray band. These bursts are referred to as X-ray flashes (XRFs) and X-ray rich (XRR) bursts [10, 11] . The three classes of bursts seem closely related to each other, but the exact nature of their connection remains unclear. For example, it has been suggested that the observed spectral differences are the result of variations in observer viewing angle relative to the jet axis [12] . This work presents a robust classification scheme for the different types of burst in the INTEGRAL data that will allow a future detailed comparison of their spectral and temporal characteristics, the detailed study of which is a necessary first step towards to a better understanding of relationships between bursts.
GRB sample
Since its launch in October 2002, INTEGRAL has triggered 78 GRBs with the INTEGRAL Burst Alert System (IBAS) using the IBIS detector [13] A limited sample was used in this study consisting of 49 GRBs detected by IBIS/ISGRI, corresponding to all the events that can be analysed using the standard OSA 9 procedure (bright GRBs in the 20-200 keV energy range with duration longer than 1 s and all the prompt emission observed in pointing mode). A full analysis of the complete INTEGRAL GRB sample will be presented by A. Martin-Carrillo et al. (2011) . JEM-X detected 20 of the 49 GRBs in the sample, for which the off-axis angle was less than 5 • . For these bursts, the extended energy range from 3 keV to 1 MeV is used in the analysis.
GRBs, XRRs and XRFs in the INTEGRAL sample
The classification of bursts as GRBs, XRRs or XRFs, based on the ratio of their fluences in different energy ranges, has been carried out for HETE-2 [2] and Swift [3] . The energy ranges were optimised to the corresponding energy sensitivities of the instruments. In the Swift sample, the burst subclasses were based on the fluence ratio in the 25-50 keV and 50-100 keV bands, while for HETE-2 the classification was based on the fluence ratio in the 2-30 keV and 30-400 keV energy ranges. For the INTEGRAL sample, the softer energy bands can only be used for the 20 bursts for which JEM-X data is available.
Based on the sensitivity of the IBIS/ISGRI detector, the optimum energy bands for the INTE-GRAL sample are 20-50 keV and 50-200 keV. In order to make a definition for the classification of GRBs using the fluence ratio S(20-50 keV)/S(50-200 keV) that is compatible with previous work, the fluence ratio of a theoretical burst was determined using the Band model [14] with spectral parameters α = -1, β = -2.5. These values of α and β are typical of GRBs detected by BATSE [15, 16] and HETE-2 [2] . E peak values were chosen to cover the range between XRFs and XRRs (E peak = 30 keV) and XRRs and GRBs (E peak = 100 keV) [2] . Table 1 presents the classification of the INTEGRAL bursts based on these fluence ratios. 
Discussion
In the INTEGRAL sample, 8% of bursts are classified as XRFs, 51% as XRRs and 41% as GRBs (Fig. 3) . These results are broadly in agreement with the larger sample from Swift [3] .
From the sample of 158 Swift GRBs, 6% were classified as XRFs, 61% as XRRs and 33% as GRBs. The agreement shown in Fig. 2 This slope is not as steep as that obtained with the HETE-2 sample (power-law slope = 1.28±0.08) which may be caused by the different sensitivity of HETE-2 to different burst types compared to INTEGRAL [2] .
The duration distributions of the different classes is quite wide with median values of ∼35 s and ∼20 s for GRBs and XRRs bursts respectively. No median value has been estimated for XRFs due to the lack of bursts in that category. Thus, a clear distinction between them based on their T 90 is not possible.
Future work will incorporate the latest GRBs triggered by IBIS/ISGRI in the sample and on the study of the range of spectral parameters for each category (A. 
